Since 1960, more than 100,000 Starr-Edwards prostheses have been inserted. In conjunction with a continuing program of bioengineering improvements which has alleviated many problems, certain complications have been associated with specific valve models. Thus, it is often useful to identify the valve model in the absence of a previous operative record. The various models of Starr-Edwards prostheses can be differentiated from plain chest roentgenograms. The identifying roentgenographic characteristics are described in this report. 157 11 h
Additional Indexing Words: Starr-Edwards prosthesis
Chest roentgenogram SINCE the first successful clinical implantation of a prosthetic mitral valve by Starr in 1960, more than 100,000 Starr-Edwards prostheses have been inserted throughout the world. During this decade, a continuing program of bioengineering improvements has alleviated certain problems associated with early models, such as thromboembolism and ball variance. Concurrently, problems of cloth wear, hemolysis, and restricted poppet movement have occasionally been associated with specific valve models. Because of the large number of patients with Starr-Edwards prostheses, the mobility of patients, and the association of specific complications with certain prosthetic valve models, physicians may find it important to identify the Starr-Edwards prosthesis model in a patient whose operative history is unavailable.
This report reviews those characteristics of the various Starr-Edwards prostheses that permit their identification from standard chest roentgenograms. For each prosthesis, the roentgenographic appear- All Starr-Edwards heart valve prostheses have thus far been of the caged-ball design, with the two exceptions noted below. For the sake of brevity, reference is made henceforth to "mitral" and "aortic" prostheses, with the understanding that all mitral prosthesis models have been used for tricuspid replacement as well. The term "poppet" may refer to a ball or a disc. variance due to lipid infiltration of the siliconie rubber ball. The identifying roentgenographic traits are: (1) A heavy valve base of "double doughnut" configuration.
Mitral Caged-Ball Prosthesis
(2) Four struts that are thicker than those of subsequent models and are joined at the apex of the cage. approximately 4,500 were inserted. It was completely cloth covered and had a hollow metal poppet of Stellite 21. Thromboembolic episodes continued to be reduced in incidence as in the model 6120 prosthesis, but pressure gradients across the valve indicated compromised hydraulic functioni in some patients. The roentgenographic traits are: (1) A delicate valve base without the scalloping of the model 6120, but with a concave, perforated configuration.
(2) Four thin struts which are not joined at the apex of the cage. (3) A radiopaque poppet which (in systole) seats relatively far from its equator. This latter feature is the most characteristic trait in contrast with subsequent models.
Model 6310
This prosthesis ( fig. 4) , introduced in the fall of 1968, was also totally cloth covered and had a Stellite poppet; approximately 4,500 were inserted. Hydraulic function was substantially improved by a "composite seat" of metal studs that projected through the cloth lining of the valve seat. This prevented excessive tissue ingrowth and allowed a larger orifice. Thromboembolic episodes have occurred in only 5% of patients, and rarely more than Circulation, Volume XL VII, January 1973
Figure 3
Model 6300 mitral caged-ball prosthesis.
1 year postoperatively. The roentgenographic traits are: ( 1) A delicate, conicave valve base without scalloping. Perforations may or may not be apparenit and the composite seat studs may be difficult to delineate. (2) Thin struts not joined at the apex. In valves manufactured after December, 1969, however, the struts were joined at the apex.
(3) A radiopaque poppet which seats closer to its equator in systole. If the studs of the composite seat cannot be delineated on the X-ray, this latter feature reliably differentiates this model from the model 6300.
Model 6320
This prosthesis was introduced in the fall of 1970 and is currently in use. Only minior engineering details differentiate this valve from the model 6310, and the struts diverge slightly toward the apex. This feature is niot apparent roentgenographically, and the two models are virtually indistinguishable. Since neither valve has been associated with mechanical malfunction or ball change, differentiation does not affect the management of an individual patient.
Mitral Low-Profile Prosthesis
There have been two "low-profile" Starr-Edwards Circulation, Volume XLVII, January 1973 valves that utilized a caged-disc instead of a cagedball design.
Model 6500
This prosthesis ( fig. 5 ) was first introduced in the fall of 1968 and approximately 2,500 were inserted. The cage and disc were made of Stellite 21 and were not cloth covered. Thromboembolic episodes are common, but "cocking" of the disc unrelated to thrombosis has not been reported. The roentgenographic traits are: (1) A low-profile cage with crossing struts. (2) A radiopaque poppet.
Model 6520
This prosthesis ( fig. 6 ) was introduced in the summer of 1970 and is currently in use. The cage is made of Stellite 21 and is not cloth covered, and the poppet is ultrahigh-density polyethylene with a metal ring embedded in the periphery for radiopacity. Thus far thromboembolic complications have been rare, and mechanical malfunction has not occurred. The roentgenographic traits are: (1) A low-profile cage with crossing struts. (2) A radiolucent poppet with a faintly radiopaque ring within the poppet. This prosthesis ( fig. 8 ) was introduced in early 1966 and approximately 7,500 were implanted. The three "feet" were eliminated from the valve base, and the amount of metal exposed at the inflow orifice was reduced. Thromboembolic episodes continued to occur only up to 4 years postoperatively in this clinic. Documented ball variance due to lipid infiltration of the silicone rubber ball has been reported in only two patients. The roentgenographic traits are: (1) A more delicate valve base with no projecting "feet" and a tapered support at each strut junction.
(2) Three thin struts that are fused at the This prosthesis was introduced in September, 1968, and is still being manufactured; approximately 7,500 have been inserted thus far. It is similar to the model 1200, but the amount of metal exposed at the inflow orifice is reduced. Roentgenographically the valve is not readily differentiated from the model 1200 but this does not affect patient management. A barium impregnated poppet is supplied in this model.
Model 2300
This prosthesis ( fig. 9 ) was introduced in the fall of 1967 and approximately 7,500 were implanted. The valve base and cage were completely cloth covered, and the hollow poppet was made of Stellitc 21. Thromboembolic complications were significantly reduced in incidence and did not occur more than 1 year postoperatively in this clinic. As in the model 6300 mitral prosthesis, pressure gradients across the valve indicated compromised hydraulic (irculation, Volume XLVII, January 1973 
Figure 9
Model 2300 aortic caged-ball prosthesis. This prosthesis was introduced in the fall of 1970 and is currently in use. The struts diverge slightly toward the apex to increase the cage to poppet clearance, but this is not readily apparent, and this model may be indistiniguishable from the model 2310 roentgenographically.
Figure 10
An interesting phenomenon has been observed in five patients in this clinic with model 2310 or 2320 pruhlieses. In standard chest X-rays of other patients, the poppet is at the valve base or apex, because the poppet is best delineated only when stationary ( fig. lIA ). In these five patients diastolic Cineradiography in these patients shows that the poppet does strike the apex of the cage in early systole, and then comes to rest below the apex throughout midsystole. This is attributed to eddy currents in the stream of blood that cause a "negative lift" behind the poppet due to the Bernoulli effect. No hemodynamic abnormalities were found at catheterization in two patients. A poppet which does not appear at the apex of the cage on plain roentgenograms should be assessed by simple fluoroscopy, or cineradiography for permanent documentation. Unrestricted poppet movement will ordinarily be seen.
